The title compound, C 26 H 26 N 2 Á0.5C 8 H 10 , is the first reported characterized 2:2 product from acid-catalyzed condensation of indole with cyclopentanone and no other 2:2 products were observed. Recrystallization from p-xylene gave the title hemisolvate with the p-xylene molecule located about an inversion center. The terminal pentalene ring is envelope-flap disordered at the C atom farthest from the skeletal indole unit, with a refined occupancy ratio of 0.819 (4):0.181 (4). The major component has this C atom bent away from the spiro-fused cyclopentane ring. In the crystal, molecules are connected by N-HÁ Á Á interactions, forming chains along [100] , and N-HÁ Á Á and C-HÁ Á Á interactions, forming chains along [001] , which results in the formation of slabs parallel to (010).
Chemical context
Condensations of indole with ketones and aldehydes under mildly acidic conditions generally give 2:1 bisindole products analogous to (2) (see Fig. 1 ; Shiri et al., 2010) . Several examples have shown anticancer activity (Maciejewska et al., 2006; Lee et al., 2008) , although biological activities are more commonly observed from bisindoles that include additional heterocyclic moieties (Gu et al., 1999; Andreani et al., 2008) . Strong acid catalysts, such as BF 3 etherate, give higher-order products, including (3) (Banerji et al., 1983) . Moderate conditions, such as dilute hydrochloric acid, generally favor 2:2 products. When a good dienophile is present, the intermediate 3-vinylindole can be trapped by a Diels-Alder reaction, giving cycloadducts such as (4) (Noland et al., 1993) .
For most ketones and aldehydes, the major 2:2 product is of type (5) or (6) (Bergman et al., 1989) . A noteworthy exception is the cyclohexanone product (7), reported by Guzei et al. (2012) , which exhibits interesting physical and fluorescence ISSN 2056-9890 Figure 1
Contextual compounds.
properties. It was desirable to explore the use of cyclic ketones of other sizes to determine whether analogs of (7) might be obtained. To date, the only observed 2:2 products have been analogs of the title compound, (1) (Fig. 2) . These products lack the physical and fluorescence behaviors shown by (7) and have been obtained as powders or crystalline solvates.
Structural commentary
The indole units are inclined to one another by 63.85 (4) and are nearly planar, with r.m.s. deviations from their mean planes of 0.013 and 0.007 Å for C8-C13/C6/N7 and N20/C21-C28, respectively. The C1-C5 ring is C3/C3 0 flap-disordered in two twist-envelope conformers, with a refined occupancy ratio of 0.819 (4):0.181 (4) (Fig. 3) . The C15-C19 ring adopts an envelope conformation bent away from atom H12, with atom C15 as the flap.
Supramolecular features
For lack of classical hydrogen-bond acceptors, it was anticipated that one or both N-H hydrogens would form short contacts with a ring centroid of another indole unit. Two N-HÁ Á Á contacts are present; however, the axes of both N-H donor bonds are oblique and exocyclic to the acceptor rings. These and several C-HÁ Á Á contacts are summarized in Table 1 . The H7Á Á ÁCg2 distance is ca 3.185 Å , too large to be considered a classical HÁ Á ÁCg contact. Therefore, atom H7 is depicted as forming a non-classical hydrogen bond with atom C26, the nearest C atom. Hence, the N7-H7Á Á ÁC26 contacts form chains along [100] . The distance of this contact, ca 2.66 Å , can be compared with the generic CÁ Á ÁH van der Waals distance of 2.88 Å reported by Rowland & Taylor (1996) . The various C-HÁ Á ÁCg contacts and the N20-H20Á Á ÁCg3 contact form chains along [001]; see Table 1 . The combination of these various contact leads to the formation of slabs parallel to (001). Glide planes are surrounded by indole systems, whereas inversion centers border the aliphatic portions of (1) and p-xylene (Fig. 4) . Although crystals of (1) Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of rings N20/C21-C23/C28, C23-C28, C6/N7/C8/C13/C14 and C8-C13, respectively. 
Figure 2
The molecular structure of the title compound, showing the atom labeling. For clarity, only the major component is shown. Displacement ellipsoids are drawn at the 50% probability level. Unlabeled xylene atoms are related by the symmetry code Àx + 2, Ày, Àz + 2.
Figure 3
The (a) major and (b) minor components of compound (1) in the crystal, viewed roughly along [504] . The H atoms attached to the atoms that change position (viz. C2, C3, and C4) are labeled. Note the envelope conformation of the C15-C19 ring.
were only obtained as a solvate, there are no short contacts between (1) and p-xylene.
Database survey
A search of the Cambridge Structural Database (Version 5.36; update of November 2014; Groom & Allen, 2014) found several entries that are synthetically or structurally related to (1). Compound (8) formed via 2:3 condensation of indole with acetone, and autoxidation (Banerji et al., 1981; Fig. 1) . Compound (9), prepared by ZnBr 2 -catalyzed cyclodimerization of trans-3-(-styryl)indole, features a pendant indol-3-yl group in the same position as (1) and similar but stronger N-HÁ Á Á contacts in the crystal (McNulty & McLeod, 2011; Fig. 5) . No entries were found that contain the pentaleno[1,2-b]indole functionality, although (10) has a skeleton similar to (1) (Zhang et al., 2012) .
Synthesis and crystallization
Indole (1.17 g) was dissolved in cyclopentanone (10 ml). After the system was flushed with nitrogen, concentrated hydrochloric acid (0.1 ml) was added. The resulting mixture was heated to 350 K for 5 d. After cooling to room temperature, dichloromethane (DCM, 20 ml), water (20 ml), sodium bicarbonate (500 mg), and sodium bisulfite solution (saturated, 30 ml) were added. The resulting mixture was stirred for 2 h. The organic portion was filtered through neutral alumina (H = 2 cm Â D = 3 cm; DCM), and then concentrated at reduced pressure. The resulting residue was separated by column chromatography (SiO 2 , hexane-ethyl acetate, gradient from 1:0 to 5:1). The desired fraction (R f = 0.43 in 2:1) was concentrated at reduced pressure, giving the title compound as a white powder (yield: 877 mg, 48%; m.p. 466-468 K); 1 H NMR (500 MHz, CD 2 Cl 2 ): 8.005 (s, 1H, H20), 7.921 (s, 1H, H7), 7.518 (d, J = 7.0 Hz, 1H, H12), 7.480 (d, J = 7.9 Hz, 1H, H24), 7.354 (d, J = 7.9 Hz, 1H, H27), 7.320 (d, J = 7.1 Hz, 1H, H9), 7.146 (dd, J = 7.9, 7.7 Hz, 1H, H26), 7.081 (td, J = 7.1, 1.6, 1H, H10), 7.049 (td, J = 7.0, 1.6, 1H, H11), 7.018 (dd, J = 7.9, 7.7 Hz, 1H, H25), 6.806 (d, J = 2.6 Hz, 1H, H21), 3.090 (dd, J = 8.3, 5.6 Hz, 1H, H1), 2.500 (dt, J = 13.0, 7.3 Hz, 1H, H4B/D), 2.235 (dt, J = 13.0, 6.6 Hz, 1H, H4A/C), 2.165 (dt, J = 13.0, 8.7 Hz, 1H, H19A), 2.085-1.820 (m, 6H, H2B/D, H3B/D, H18A, H19B, H2A/C, H16A), 1.793-1.693 (m, 3H, H17A, H18B, H3A/C), 1.612-1.547 (m, 1H, H17B), 1.500 (ddd, J = 11.9, 7.3, 4.0 Hz, 1H, H16B); 
Refinement
Crystal data, data collection, and structure refinement details are summarized in Table 2 The crystal packing of compound (1), viewed along the c axis. Only the H atoms involved in the various intermolecular contacts have been included (see Table 1 for details).
Figure 5
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C-H = 0.95-1.00 Å , and with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (N,C) for other H atoms. The C1-C5 ring is disordered over two components with a refined occupancy ratio of 0.819 (4):0.181 (4). The disordered components were refined such that the only atoms occupying different sites are C3/C3 0 and H atoms riding on C2/C2 0 , C3/C3 0 , and C4/C4 0 . Computer programs: APEX2 and SAINT (Bruker, 2007) , SHELXS97 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , Mercury (Macrae et al., 2008) , enCIFer (Allen et al., 2004) , and publCIF (Westrip, 2010) .
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Tritch Computing details
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: Mercury (Macrae et al., 2008) ; software used to prepare material for publication:
SHELXL2014 (Sheldrick, 2015) , enCIFer (Allen et al., 2004) , and publCIF (Westrip, 2010) .
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